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Nonoperative Management of Herniated

Cervical Intervertebral Disc
With Radiculopathy

Joel S. Saal, MD.* Jeffrey A.

Study Design. A longitudinal cohort study design
was used. All patients underwent a systematically and
uniformiy appiied treatment program with increasing
intervention as further pain contrel was needed, All pa-
tients were followed up by questionnaire evaluating
function and symptoms.

Objectives. The role of surgical versus nensurgical
treatment of patients with cervical dis¢ herniation has
not been adeguately studied. The majority of published
data reflects surgical outcomes, with little available
data regarding the outcome of nonopetratively treated
patients. Frequently, these patients are treated surgi-
cally if they have neuralogic loss or radiculopathy that
persists after rest or minimal intervention. In the au-
thors’ clinic, patients with cervical herniated nucleus
pulposus and radiculopathy are treated with an aggres-
sive physical rehabilitation program.

Summary of Background Data. All patients treated
by the authors during a specified time period with a
clearly defined diagnosis of cervical herniated nucleus
pulposus were evaluated for outcome.

Methods. Twenty-six consecutive patients with cervi-
cal herniated nucleus pulposus and radiculopathy were
evaluated by an investigator other than the trealing
physician. The follow-up time was more than 1 year in
all patients. Data analyzed included symgptom fevel, ac-
tivity and function level, medication and ongoing medi-
cal care, job status, and satisfaction. Inclusion criteria
included a Focal cervica! disc protrusion of less than 4
mm identified on magnetic resonance imaging and a
major complaint of extremity pain compatible with cer-
vical radiculopathy. Exclusion criteria included severe
central canal stenosis, symptomatic cervical myetopa-
thy, ar condition that preciuded participation in the
rehabilitation program. Management consisted of trac-
tion. specific physical therapeutic exercise, oral
anti-inflammatary medication, and patient education,
The majority of patients presented with neurologic loss.,

Results. Twenty-four patients were successfully treated
without surgery. Twenty patients achieved a good or ex-
celfent outcome, of these 19 had disc extrusions. Two
patients underwent cervical spine surgery. Twenty-one
patients returned to the same job. One patient retired.

Gonclusion. Many cervicaf disc herniations can be,
- successfully managed with aggressive nonsu rgical
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tr_ieatment {24 of 26 in the present study}, Progressive
npurologic loss did not occur in any patient, and most
p?tients were able to continue with their preinjury activ-
ites with iittle limitation, High patient satisfaction with
nénoperative care was achieved on outcome analysis.
' [I‘{ey‘words: cervical herniated nucleus pulpasus, cervi-
~'cal radiculopathy, nonoperative treatment] Spine 1996;
21:1377-—1883
The fefficacy of management for cervical radiculopathy
resulting from intervertebral disc herniation by nonop-
erative measures has received Jimited atention, Al-
though a less common entity than Jlumbar disc hernia-
tion, cervical intervertebral disc herniation is more
frequently managed surgically on a case-by-case basis.
Typigally, the decision to proceed with surgical inter-
ventibn is made when a patient has significant extremity
or myotomal weakness, severe pain, or pain thar persists
beyond an arbitrary “‘conservative” treatrent period of
2—-8 weeks. 191215 For nonvalidated reasons, cervical
disc ¢xtrusions have been frequently considered a defi-
nite mdication for surgery."™'* This approach may
stem ffrom a fear of disc fragment migration' or as an
extrapolation of the conclusion of the Spangfort study
regarfling fumbar disc extrusion to the cervical spine. '8
Ndnsurgical. management often consists of rest, a
cerviqal .collar, oral corticosteroid “dose-packs,” non-
stersidal anti-inflammatory drugs (NSAIDs), and non-
specifle physical therapy measures.*~o-11215.16.24 ¢,
gical {ntervention is most trequently approached via an
anreriior discectomy with or withour interbody fusion. >’
Less frequently, a posterior approach has been used.!"”
The r!l;su]ts of these surgical procedures have been de-
scribedl in numerous reports of a series of parttents with
spondylitic and discogenic radiculopathy, with reported
success rates ranging 70—96%, =710 12.15.16.24 There are
not adequate data currently in the medical literatuce to
allow ja comparison of nonsurgical treatment methods
with shrgical treatment for patients with cervical herni-
ated nhicleus pulposus (CHINP) and radiculopathy.®13-!
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There:are limited published reports of patients with
CHNP treated nonsurgically.™** Lees and Turner'!
have rf:pbrted that if the symptoms of cervical spondy-
litic radiculopathy are persistent, the prognosis is con-

sidered guarded based on their observational study.
The purpose of the present study was to determine if
patiengs with cervical herniated discs with radiculopathy
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could be effectively treated with a systematically applied
program of nonsurgical treatment. The outcome of
symprom resofution, function, and patient satisfaction
in a longitudinal cohort of CHNP patients with a major
complaint of extremity pain who met the time-honored
standards for surgical intervention were evaluared (my-
elopathy was an exclusion criterion). Additionally, the
authors wanted to gain insight into whether patients
with extruded cervical discs'could be treated effectively
without surgery. - SR

8 Materials and Meth&ds

Panients with CHNP and radiculopathy seen by the two senior
authors during a 2-vear period begi nning January, 1990, were
considered for foliow-up evaluation. Strict and specific inclu-
sion and exciusion criteria had to be mer for the patient to be
constdered for evaluation. These criteria were established to
clearly identify the study population by the sole clinicopatho-
logic entity of cervical disc herntation with radiculopathy. A
minimuom follow-up period of 1 year from the onset of rreat-
ment was required.

Inclusion Criteria. The patient must have had an magnetic
resonance imaging {MRI} scan that demonstrared evidence of
a CHNP on the independent reading of the radiologist and one
of the two senior authors. Alf disc herniations considered for
the present study extended at least 4 mm from the margin of
the parenr disc space. A contained HNP was defined 25 a focai
extension of the disc of 2 minimum 4 mm and contained
behind the posterior longitudinal ligament (PiL) or ouzer an-
ulus. An exteusion was defined as nuclear material thar ex-
tended beyond the confines of the ourer anuius and PLL and
was observed on at least two contiguous sequential axial slices
and noted on sagittal slices to extend above or below the level
of the disc space. There needed 10 be complete agreement
among the authors and radiologists on the findings to classify
a HNP as contained or extruded and on the size minimum for
the parient 1o be included in the study.

All patients had 2 primary complaint of arm pain corre-
sponding 1o the dermatomal or myvotomal radicular distribu-
tion of the index disc noted 1o be abnormal on their MRI
study.,

Exclusion Criteria. Patients were excluded from the study
group if they had underwent previous surgery on the cervical
spine or had focal severe central spinal stenosis at or conrig-
uous to the level of the HNP {defined as loss of cerebral spinal
fluid reserve anterior and posterior to the cervical spinal cord,
or central canal diamerer < 12 mm’. Patients were excluded if
they had clinical findings of myelopathy or other central ner-
vous system injury. Patients must have complied with fol-
low-up guidelines of the nonoperative trearment program.

Management Program. Iniria! management consisted of
physical and pharmacologic pain control measures applied i
a sequenual manner to aliow successful participarion in the
rehabilitation program. Pain control measures were used se-
quentially based on Jevel of intervention and success or failure
with the preceding level of imervention. Al patents were
treated with ice, relative rest, a hard cervical coliar worn for

up to 2 weeks i3 a position to maximize arm pain reduction
{all parients), N3AIDs for 6—12 weeks, manual and mechan-
ical eraction in physical therapy. followed by home cervical
traction (2ll pariénts}, and progressive strengrhening exercises
of the shoulderigirdle and chest with training in possural
control and body mechanics training. Twenty-two patients
whose pain wasl inadequartely controlled by the previously
mentioned regimen were treared with a single week course of
a moderate dose pf oral prednisone, maximum §0 mg pet day
for 3 days, folloved by rapid taper when adequate controf of
symptoms did npt allow them to progress in the physical
exercise training] Nine partients did not achieve adequare
symptom control jwith these measures and were given a single,
radiographic-guided epidural or selective nerve corticasteroid
Injection {nine patients}. Residual symptoms alter eicher cor-
ticosteroid trearmient were managed with a six-session course
of acupuncture ahd transcuraneous electrical nerve stimuta-
tion for 4 weeks in eight patents.

A physical rehdbilitation program was used for all panients,
including instrucrjim in body mechanics and adaptation of the
basic and advancdd activities of daily living and occupation to
proper cervical sgine mechanics. This program was initizted
progressively as piin conirol was achieved with the aforemen-
tioned measures, A specific upper and lower body strength and
endurance and pokture program was used as well as cervico-
thoracic spine stabilization training.?’ The duration of this
portion of the program was 3 months, at which time the
patient was dischirged to an independent exercise program.
Forceful joinr magipulation was not used.

All consecutive patients with a diagnosis of CHNP seen
during the smudy period were followed with evaluation by
questionnaire, which assessed symptoms, funcripn, satisfac-
tion with outcomd, additional use of medication, and addi-
uonal medical and surgical trearment. Telephone interviews
were conducted to Fomplete and review the questionnaire with
patienzs whose mdiled questionnaire was incomplete or not
returned in a timely manner iseven patients). In all padents,
the review and asskssment was done by an independent ob-
server who was notjinvolved as a trearing physician (Figure 1),

;
i

Outcome Assessr+em.

Excellent: no lird;itations in activities, no pain, fully satisfied
with ourcome. !

Good: minimal_ilimitarions in activity level, minor pain
complaints of neck pain only, fully satisfied with outcome,
Fair: minor acifity Hmitations (restriction from the most
strenuous activitjes), minor complaints of neck and occa-
sional extremity jpain.

Poor: major acrifity limications, persistent marked pain in
the neck or arm.

B Results !

Twenty-eight patignts met the inclusion and exclusion
criteria and were enlisted for follow-up evaluation.
Twenty-six patients rerurned the questionnaire or com-
pleted the questignnaire through telephone interview
and comprised theistudy population. The remaining two
patients could nof be located at a current address or
telephone number] Twenty-four patients were able to
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;
Figure 1. A, A 37-year-old woman with moderate left C6-C7 herniated nuclegs pulposus with initial neurologic findings of 3/5 strength in
left triceps. Axial gradient echo image through the C&-C7 disc space. B, Saiiginal view of patient in A

complete the nonoperative treatment program. The
population of patients ranged in age from 22358 vears,
with 2 mean age of 43.1 years {* 2.7 years). The mean
follow-up period was 2.3 {= 0.3} years (range, 1.2-3.1
years),

All study patients met the inclusion criteria and had
clearly defined CHNP on MRI. As defined in the inclu-
sion criteria, 20 patients had extruded discs, and six of
26 parients had contained disc herpiations. One ex-
truded disc patient and one contained disc patient were
not able o complete the nonoperative program and
were treated surgically. The remainder of these results
describe the patients who were able to complete the
nonoperative program. Fourteen patients had multilevel
degenerative changes and a defined CHNP ar a single
level. No patients had severe central canal stenosis. All
of the patients with multlevel degenerative changes had
some degree of stenosis, but none was severe {as defined
in the inclusion criteria).

All patients had a predominance of radicular upper
extremity pain as their chief complaint. Twenty of the
24 nonoperative patients had objective neurologic loss
(83%). Fourteen had a moror loss of at least 4/5 {one
grade of loss) on the medical research council {MRC;
scale in the myotomal distribution of the segmental level
of the index disc herniation. Six of the noncperative
patients had a sensory loss in the dermatomal distribu-
tion of the segmental level of the index disc hernjation.
The four patients with arm pain and no neurologic
deficit had radicular referral zone pain in the distribu-
tion of the segmental level of the index disc herniation.

¥
b

Work Status
Twenty-two of 24 nonocperatively treated patiemsts re-
turnep to full work duties {92%). Twenty-one of 24
patietts rerurned to the same job as before rheir injuries
{88%i). One patient rerired, and one patient is working
part«rjime. Both of these patients changed their occupa-

tional siruation because of nonmedical factors.
;
Ou}come

Twenty of 24 nonoperative patients had a good or ex-
celienf ourcome, which represented 83% of the nonop-
erative tréatment group, Eighty-nine percent of the non-
operafive parients with disc extrusions achieved a good
or excellent outcome. Eighty percent of the partients with
contained disc herniations achieved a good or excelient
outcofe, Four patients reached a fair outcome. Three of
these ipatients had some component of central canal
stentsts. No padients had progressive neurologic loss or
reachéd a neurologic catastrophe (i.e., new onset of
my'eioi)athy}. The four patients with a fair outcome had
multilevel degenerative changes. All patients with mator
loss riached clinical neurologic improvement (i.e., re-
solveditheir neurologic deficit). No patients achieved an
outcothe in the poor category (Figure 2 and Tables

1-6). ! |

L]
® Disdussion

The traditional approach to symptomatic cervical disc
herniaion with radiculopathy has been rest, analgesics,
and surgery, if the former measures do not result in
symprgm redection. The results of surgery have been
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Figure 2. Good and excellent putcomes.

considered to be so successful that there appears to be
limited resistance to rapid surgical intervention.!**~
102131523 In the present study, a cohort of patients
with clearly defined diagnostic criteria for symptomatic
cervical disc herniation were evaluated longirudinally
for outcome in functional level, symptoms, and satisfac-
ion. These criteria were chosen 1o establish reasonable
internal validity and to aid comparison of previous sur-
gical studies of the same clinicopathologic condition of
cervical disc herniation with radiculopathy. Any pa-
rients with myelopathy were excluded. The results of a
systematically applied program of nonoperative treat-
ment, as in the present studv population, had patient
outcome results equivalent 1o results of similar patients
treated surgically. Although some surgical investigators
reported good or excellent funcrional ourcomes at rates
of 96%,* other investigators using similar surgical pro-
cedures reported success rates equivalent to the present
nonoperatively treated cohort.’>%"!2 Few of these sur-
gical papers had independent reviewers, {i.e., someone
other than the treating physician) evaluaring the patient
outcomes. The study by Herkowitz et al” involved pro-
spective evaluation of patients with soft cervical dise
herniations comparing anterior versus posterior surgical
approaches. This study featured a similar frequency to
the present study group of cervical disc HNP with good
or excellent outcomes (16 of 17 in the Herkowitz study
compared with 16 of 19 in the present study).” In the
study by Bohlman et al, a 93% good or excellent rate is
noted. Howwever, the study population was heterage-
neous, including spondylitic radiculopathy resulting

Table 1. Total Number of Patients Studied

Total pavents entered for follow-up evaluation 28
Total patients studied -2
Male 15
Femaie 1
Total nonoperative patients 4
Age {yr}
Mean 431 = 27
Range 22-58
Follow-up period {yr]
Mean 23=03

Range 1.2-31

!
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Table 2. Disc i\ﬂurphulugy (Nonoperative Patisnts)

Disc Marphology | Number of Patients

5 19

Disc extrusians :
Contained disc hemiations . 5
Muttitevel degenerhtive changes 1

T
i

from central and lateral stenosis and a subset of cervical
HNP patients in whom the outcome was nor separately
assessed. Althpugh nonoperative treatment in the pa-
tients in the prEsent study averaged 9 months, it was not
systematically jor algorithmically applied as in Bohlman
et al’s study 4nd did not include aggressive pain and
inflammation {contro! with corticosteroids. The fol-
low-up assessthent was carried out by one of the treating
investigators. |

Cervical disc herniation with extrusion is frequently
managed surgically because of fear,’* of fragment mi-
gration or injufious compression of nerve root or spinal
cord elements resuiting in worsening, or paralyric type
of nenrologic injury. It is important to note that in this
nonoperativel)é treated group, there were no patients
who suffered ejther of these complications. The compli-
cation rates of: surgical intervention range from 0% to
7% and inclufle donor graftsite pain, dysphasia, and
neurologic injl.iry.s

The inclusién criteria for this study arbitrarily de-
fined a contained CHNP as a 4-mm focal extension of
the disc contoiir. This definition is consistent with the
definitions usecl in the surgical literature for reatment of
the same patiedt population. To date, there is no clearly
defined patholggic correlation studies comparing MRI
findings with the type of HNP as described by the au-
thors. Howevet, the definitions the authors used in the
inclusion criterja are the prevailing definitions currently
in clinical use. {Similarly, the definition of an extrusion
by its extension beyond the confines of the PLL or above
and below the disc space matches the common clinical
descriptions of! the entity. Although there is a lack of
definitive tissug confirmation of this diagnosis, the def-
inition as outliged allows a clean scparation of the two
types of disc hefniations described herein (e.g., extruded
and contained)é

The ourcomé questionnaire used in the present study
1s not a staustkally validated instrument. However, at
present there i no universally accepred and validared
spine outcome instrument in use. When validated instru-
ments become gvailable, all spine research can be judged

Table 3. Neurnli:gic Status

| Number of Patients

Neurotogic Loss

Moter foss {cne gra&e of less MRC scaie) 14
Sensory joss i &
Long tract signs 0

MEC = Meacai Researa Counci
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Table 4. Work Status of Nonoperative Treatment Group

Work Status Number of Patients {%}

Returned to work full tme 22192
Returned to same job 211875
Aetired i

by the same measuring stick. The authors used a parient
satisfacrion scale and an independent reviewer to collect
patient outcome data, which was an attempt to remove
treating physician bias and insulate the resules from the
physician’s perception of outcome.

One may argue that the present studv population
represents a subgroup of patients with CHNP who re-
sponded to nonsurgical treatment. However, the present
group represents a consecutive group of patients, many
of whom had been deemed nonoperative treatment fail-
ures by surgeons who had evaluated these patients and
recommended surgery. It would be highly unlikely that
all of the present patients represented a single subgroup
that responded differently than the CHNP population as
a whole. -

This present study represents a consecutively identi-
fied group of patients with clearly defined HNP and
radicular symptoms. The patients’ symptoms correlated
with the level of disc herniation in all cases. These
outcome results are superior to what has been previ-
ously reported as the “natural history’ of similar pa-
tients who are not treated (83% ws. 60%). it would be
erroneous to assume that the nonoperative treatment
did not improve on the natural history of the condition.
However, the small subgroup in the present population
with a contained HNP and radiculopathy did not im-
prove as much, 89% for extrusion patients versus 80%
successful outcome for the contained HNP group. The
contained HNP group consisted of only six patients and
ts an inadequate group size from which to draw any
meaningtul conclusions. This issue will require further
study o resolve.

It could be argued thar the surgical studies showed a
higher rate of good or excellent results than in the
present group of patients."*13 If the present group of
patients who complete follow-up evalnation was ana-
Ivzed and the patients who required surgery were con-
sidered nonoperative failures, the success rate was 17 of
20 (85%) (extruded discs), and four of six (67%)} for
contained disc herniation. This lowered extrapolation of
this stady’s dara stll compares favorably to the surgical

Table 5. Nonoperative Treatment With
Good/Excellent Results

Patient Population Number {%}
Yotal popalation 20/24 {83)
Disc extrusions 17419 (85}
Contained disc herniations 3/5(60)

i
Tabie 8 Nonoperative Treatment With Fair Resuits—
Extenuating Factors

3

i
Nanoperahve Treatment With Fair Results Number of Patients {%}

H

Multilevelidisc disease 51100}
Mnderateicemral canal stengsis 3 |60
Regular medication usage stronger 20401

than athamrnophen

[

E

reported| outcomes. It is essential to consider thar a large
percentdge of the patients who underwent surgery may
have redched the same ourcome without requiring sur-
gery. This dilemma is inherent in the interpretation of
the resylts of studies that compare nonoperative and
operative management, as described by Weber regard-
ing bis gutcome of lumbar HNP.2 His conclusion that
60% ofiparients treated surgically could have success-
fully achieved their outcome without surgery is over-
shadowéd by the superficial conclusion that Surgery is
superior: in the first year of follow-up evaluation.*>3 A
small pgrcentage of patients with CHNP do require
surgery for radiculopathy. However, the majority can be
treated successfully with a carefuily applied and pro-
gressive Enonopera:ive program. Management need nor
be overly aggressive in exercise. It must, however, be
antentive to continued efforts to progressively reduce the
patient’s pain and advance physical funcrion through
exercise.”! Although the present study did not represent
a randomized trial of this nonoperative progrant com-
pared with placebo, these data represent a strong indi-
cation that the results of aggressive nonoperative treat-
ment may be better than observation and natural history
alone. It §s important to note that the available resuits of
surgical freatment of CHNP are based on nonrandom-
1zed caseiseries, I 12.15.16.2024 The fo o) history of
CHNP i§ favorable, as in lumbar disc herniation, 722
However, aggressive measures at pain and inflammarion
control dan probably help a patient reach a favorable
endpoint;whi]e suffering considerably less pain and en-
abling hifn or her to return to work.

To achieve pain conirol in most patients, NSAIDs
and short-term narcotic analgesics mav suffice. Mow-
ever, in the presence of significant radiculopathy, early
intervention with corticosteroids, in the authors” expe-
rience, will result in a more rapid decrease in radicular
symptoms. Inflammation of neural elements appears to
play an important role in radiculopathy in the cervical
spine as ift the lumbar spine.'® In patients in whom oral
corticosteﬁroids are ineffective or only partially effective,
a selectivé epidural injection of soluble corticosteroid is
an effective alternative. Further prospective study is nec-
essary to :iclarit'y the role these injections should play in
the management of cervical radiculopathy.

The mdchanism of pain resolution from nonoperative
management of a cervical herniated disc may be a sim-
ilar proce?;s to that in the lumbar HNP. The radiculop-
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athy caused by the disc hermation may result from
neural inflammation'® rather than from compression
alone. The beneficial effect of corticosteroids may oceur
as a result of the anti-inflammatory properties of these
drugs. If the inflammatory response can be controlled
pharmacologically, the neural elements will adapt to the
deformation caused by the disc material to which they
were initially intolerant. At that point, the patient will
e able to undergo progressively vigorous therapeutic
physical exercise and improve his or her level of func-
on. .
In addition to the resolution of inflammartion, the
reabsorption of extruded disc material itself probably
occurs in the cervical HNP as it does in the lumbaf disc
HNP.81317 The outcome data presented here in cervical
HNP extrusion patients, combined with similar findings
in the iumbar spine, support the concept that an ex-
truded dise actually mayx have a more favorable nonop-
erative prognosis than contained disc pachology. Con-
ceptually, this is consistent with the premise that
contained disc pathology represents a distinct clinical
enrity pathophysiologically different than nuclear extru-
slom.

The components of the nonoperative treatment that
may be specifically effective requires farther investiga-
tion. In the future, a randomized prospective study of
nonoperative management compared with a placebo
control and surgery for patents with CHNP will be
necessary. The present study made no arrempt to deter-
mine which component or componems of the nonoper-
ative rreatment plan that significantly impacted outcome
favorably versus which ones that had limited or no
benefit. It could be argued thar the nonoperative treat-
ment applied in this group was heterogeneous. Rather,
nonoperative management was applied as an algorithm
of progressive intervention if adequate pain control and
resolution was not achieved by the preceding less inva-
sive technique. For example, alt patients who received
an intraspinal injection were treated with oral cortico-
steroid medication first, which was used if physical
wreatment measures (tissue and joint mobilization, ice,
electrical stimulation, traction, and use of a cervical
collar) were inadequate to relieve and resolve pain to

allow the patient to advance his or her level of physical

function. Similarly, acupuncture was used for those pa-
tients with residual pain after oral medication and in-
traspinal injection. Transcutaneous clectrical perve
stimulation units were used in those patients who re-
sponded to acupunciure but sull had residual pain to
allow further participation in a physical rehabilitation
program. Until there is a randomized clinical rrial com-
paring surgery and nonsurgical care, it is mportant to
consider that aggressive nonoperative care is indicated
in every cervical disc herniation patient before a decision
for surgical intervention. Additionally, the presence of
radicular neurologic loss or nuclear extrusion should

H
not be used s.%vlcly as the criterion for surgical interven-
ton. -

:
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The authors have conducted a retrospective review of
the ourcome of 26 consecutive patients treated nonop-
eratively who presented with radiculopathy and a cer-
vical herniared nucleus pulposus {HNP} confirmed by
magnetic resonance imaging {MRI}. The trearment pro-
gram consisted of anti-inflammatory medications, cer-
vical traction, specific physical exercises, and patient
education. Twenrv-four patients were successfully
treated without surgery, and at 2 mean follow-up period
of 2.3 years, 20 patienrs achieved a good or excellenr
result. No patient developed progressive neurologic loss,
and most patients recovered to their premorbid starus,

In the 26 patients, the authors diagnosed a disc ex-
trusion in 20 patients and a disc protrusion in six, and
they attempted to correlate patient outcome to the type

of disc herniation, Although a disc extrusion was de- -

fined as nuclear material extending beyond the confines
of the outer anulus and posterior longitudinal ligament

{PLL), it is not stated by the authors how the integrity of

the outer anulus and PLL was determined on the MRI
studies. In the lumbar spine, there has been an attempt
to determine the integrity of these structures by assess-
ing whether the dark peripheral line overlying the pe-
tiphery of a disc herniation is intact. In the largest
retrospective study assessing whether it is possible with
MRI to determine the precise type of lumbar disc her-
niation, f.e., protrusion versus extrusion, Silverman et
al® concluded that MRI cannot reliably make this dis-
tinction.

!
|

tvpe Eof cervical disc herniation, they justify their classi-
ﬁcati@on of disc protrusion versus extrusion on its pre-
vailigg clinical use. Considering that the authors are
presenting important new observations that raise into
question the prevailing therapeutic approach for pa-
tients with cervical dise herniations, thev should noc S0
readjy accept the prevailing unproven MR] classifica-
non system for a cervical HNP. Using computed romog-
raphy, large cervical disc herniations have been shown
to de¢rease-in size to 2 greater extent than small herni-
an‘ons'f,‘ and perhaps the patients diagnosed with disc
extriljions-in Saal’s study, who had a more favorable
outcofne, merely had larger herniations than partients
with protrusions. Now that the authors have demon-
strated the potensial success. of nonaoperative care for
cervical HNP, it is even more lmportant to try to deter-
mine if patient outcome can be predicted by the appear-
ance oi)f an HNP on the initial imaging study. Hopefully,
we can create an MRI classification system for cervical
disc herniation that is reliable and accurate, but this wifl
requir¢ further investigative work.
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